•••*****•*•••••• 




Disclosure to Promote the Right To Information 



Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 



Mazdoor Kisan Shakti Sangathan 
'The Right to Information, The Right to Live' 



Jawaharlal Nehru 
'Step Out From the Old to the New' 



IS 13450-2-11 (2007) : Medical Electrical Equipment : Part 2 
- Particular Requirements for the Safety, Section 11: Gamma 
Beam Therapy Equipment [MHD 14: Hospital Planning] 



\*^!iIUZ£^±2^T<!>^lXY&& 



2$as\ v i i>5ft>5^>«sv: 



^^\\X^L 




Satyanarayan Gangaram Pitroda 
Invent a New India Using Knowledg 



Bhartrhari — Nitisatakam 
"Knowledge is such a treasure which cannot be stolen" 





BLANK PAGE 




<a^EL 




!**> 



PROTECTED BY COPYRIGHT 



IS 13450 (Part 2/Sec 11) : 2007 
IEC 60601-2-11 : 1997 



O 

3T^FT11 TTTRT ^T RlRiodliJ (f§lM) \JU/MW 

//7c//ar? Standard 
MEDICAL ELECTRICAL EQUIPMENT 

PART 2 PARTICULAR REQUIREMENTS FOR THE SAFETY 
Section 11 Gamma Beam Therapy Equipment 



ICS 11.040.60; 13.280 



©BIS 2007 

BUREAU OF INDIAN STANDARDS 

MANAK BHAVAN, 9 BAHADUR SHAH ZAFAR MARG 
NEW DELHI 110002 

November 2007 Price Group 14 



Electromedical Equipment Sectional Committee, MHR 15 



NATIONAL FOREWORD 

This Indian Standard (Part 2/Sec 11) which is identical with IEC 60601-2-11 : 1997 'Medical electrical 
equipment — Part 2-1 1 : Particular requirements for the safety of gamma beam therapy equipment' 
issued by the International Electrotechnicai Commission (IEC) was adopted by the Bureau of Indian 
Standards on the recommendation of the Electromedical Equipment Sectional Committee and 
approval of the Medical Equipment and Hospital Planning Division Council. 

Thetext of IEC Standard has been approved as suitable for publication as an Indian Standard without 
deviations. Certain conventions are, however, not identical to those used in Indian Standards. 
Attention is particularly drawn to the following: 

a) Wherever the words 'International Standard' appear referring to this standard, they should 
be read as 'Indian Standard'. 

b) Comma (,) has been used as a decimal marker, while in Indian Standards, the current 
practice is to use a point (.) as the decimal marker. 

Only the English text of the International Standard has been retained while adopting it as an Indian 
Standard, and as such the page numbers given here are not same as in the IEC Publication. 

Amendment No. 1 to the above International Standard has been given at the end of this publication. 

In this adopted standard, reference appears to certain International Standards for which Indian 
Standards also exist. The corresponding Indian Standards, which are to be substituted in their 
respective places, are listed below along with their degree of equivalence for the editions indicated: 

International Standard Corresponding Indian Standard Degree of 

Equivalence 

IEC 60601-1 : 1988 1) Medical electrical IS 13450 (Part 1) : 1994 Medical Identical 
equipment — Part 1: General electrical equipment: Part 1 General 
requirements for safety requirements for safety 

IEC/TR 60788 : 2004 Medical electrical IS 13807 : 1994 Medical radiology — Technically 
equipment — Glossary Terminology Equivalent 

The technical committee responsible for the preparation of this standard has reviewed the provisions 
of the following International Standard referred in this adopted standard and has decided that it is 
acceptable for use in conjunction with this standard: 

International Standard Title 

IEC 61 21 7 : 1 996 Radiotherapy equipment — Coordinates, movements and scales 



Since revised in 2005. 
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Indian Standard 
MEDICAL ELECTRICAL EQUIPMENT 

PART 2 PARTICULAR REQUIREMENTS FOR THE SAFETY 
Section 1 1 Gamma Beam Therapy Equipment 

SECTION ONE - GENERAL 
The clauses and subclauses of this section of the General Standard apply except as follows: 

1 Scope and object 

This clause of the General Standard applies except as follows: 

1.1 Scope 
Addition: 

aa) 

This Particular Standard specifies requirements for the safety of gamma beam therapy 
equipment intended for radiotherapy in human medical practice and includes equipment in 
which the selection and display of operating parameters can be controlled by a programmable 

ELECTRONIC SYSTEM (PES). 

bb) 

This Particular Standard applies to equipment which is intended to deliver a gamma radiation 
beam(s) at normal treatment distances greater than 5 cm using a sealed radioactive 
source(s). For equipment operating at shorter distances, special precautions may be 
necessary. 

cc) 

This Particular Standard applies to equipment intended to be: 

- used under the authority of appropriately licensed or qualified persons, by operators 
having the skills required for a particular medical application and acting in accordance with 
the instructions for use, 

- maintained at predetermined intervals, 

- subject to regular checks by the user, 

- used for particular specified clinical purposes e.g. stationary radiotherapy or moving 
beam radiotherapy. 

dd) 

This Particular Standard is applicable to the manufacture and some installation aspects of 
gamma beam therapy equipment by the inclusion of type tests and site tests respectively. 

ee) 

This Particular Standard specifies the requirements for equipment. It does not specify the 
requirements for the radiation sources. 
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1 .2 Object 
Addition: 

aa) 

This Particular Standard establishes requirements to ensure the radiation safety and enhance 
the electrical and mechanical safety of gamma beam therapy equipment used in human 
medical practice and specifies tests for demonstrating compliance with those requirements. 

bb) 

In equipment of the type covered by this Standard, absorbed dose 1 ) is controlled by the time 
of irradiation. Tolerances for other methods of controlling the absorbed dose are not 
included in this Standard. 



1 .3 Particular Standards 



Addition: 

This Particular Standard amends and supplements IEC 60601-1: 1988, Medical electrical 
equipment - Part 1: General requirements for safety and amendments 1 (1991) and 2 (1995). 

IEC 60601-1 is referred to as the General Standard. As in the General Standard, the 
requirements are followed by compliance tests. The term "this Standard" is used to make 
reference to the General Standard and this Particular Standard taken together. 

The numbering of sections, clauses and subclauses of this Particular Standard corresponds to 
that of the General Standard. The changes to the text of the General Standard are specified by 
the use of the following words: 

"Replacement" means that the clause or subclause of the General Standard is replaced com- 
pletely by the text of this Particular Standard. 

"Addition" means that the text of this Particular Standard is additional to the requirements of 
the General Standard. 

"Amendment" means that the clause or subclause of the General Standard is amended as 
indicated by the text of this Particular Standard. 

Subclauses or figures which are additional to those of the General Standard are numbered 
starting from 101, additional annexes are lettered AA, BB, etc., and additional items aa), bb), 
etc. 

Where there is no corresponding section, clause or subclause in this Particular Standard, the 
section, clause or subclause of the General Standard applies without modification. 

This Standard is to be read in conjunction with the collateral Standard IEC 60601-1-2 (1993): 
Electromagnetic compatibility. No other collateral Standards apply. 

Where it is intended that any part of the General Standard, although possibly relevant, is not to 
be applied, a statement to that effect is given in this Particular Standard. 



1 ' In this Particular Standard, all references to absorbed dose refer to absorbed dose in water at the depth of maximum 

BUILDUP. 2 
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A requirement of this Particular Standard replacing or modifying requirements of the General 
Standard takes precedence over these requirements. 



2 Terminology and definitions 

Addition: 

NOTE - Annex AA lists defined terms alphabetically with their source references. 

Additional definitions: 

2.101 Beam off: The condition in which the radiation source is fully shielded, and is also in 
a position in which it can be secured. 

2.102 Beam on: The condition in which the radiation source is fully exposed for 

radiotherapy. 

2.103 Controlling timer {abbreviation: timer): Device to measure the time during which 
irradiation occurs and, when a predetermined time is reached, to terminate irradiation. 

2.104 Field size: Abbreviation for irradiation field size. 

2.105 Gantry: That part of the equipment supporting and allowing possible movements of 
the radiation head. 

2.106 Geometrical field size: Geometrical projection of the distal end of the beam limiting 
device on a plane orthogonal to the radiation beam axis, as seen from the centre of the front 
surface of the radiation source. The radiation field is thus of the same shape as the 
aperture of the beam limiting device. The geometrical field size may be defined at any 
distance from the radiation source. 

2.107 Interruption (of irradiation)/to interrupt (irradiation): Stopping of/to stop 
irradiation and movements with the possibility of continuing without reselecting operating 
conditions (i.e. a return to the ready state). 

2.108 Normal treatment distance: A specified distance measured along the radiation beam 
axis from the radiation source to the isocentre or, for equipment without an isocentre, to a 
specified plane. 

2.109 Primary/secondary (timer) combination: Combination of two timers in which one is 
arranged to be the primary timer and the other is to be the secondary timer. 

2.110 Primary timer: The controlling timer which is intended to terminate irradiation at 
the preselected time. 

2.111 Programmable electronic system (abbreviation: pes): Term used to cover systems 
incorporating a wide range of programmable devices including microprocessors, programmable 
controllers, programmable logic controllers and other computer based devices. These devices 
may contain one or more central processing units connected to sensors and/or actuators, for 
the purpose of control, protection or monitoring. 

2.112 Qualified person: Person recognised by a competent authority as having the requisite 
knowledge and training to perform specified duties. 
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2.113 Redundant (timer) combination: Combination of two controlling timers in which 
both are arranged to terminate irradiation at the preselected time. 

2.1 14 Relative surface dose: Ratio of the absorbed dose on the radiation beam axis at the 
depth of 0,5 mm to the maximum absorbed dose on the radiation beam axis, both measured 
in a phantom with its surface at a specified distance. 

2.1 15 Secondary timer: The controlling timer which is intended to terminate irradiation 
in the event of failure of the primary timer. 

2.116 Site test: After installation, test of the individual device or equipment to establish 
compliance with specified criteria. 

2.117 Termination (of irradiation)/to terminate (irradiation): Stopping of/to stop 
irradiation with no possibility of re-starting without the re-selection of all operating conditions, 
(i.e. returning/to return to the preparatory state): 

- when the preselected value of elapsed time is reached; 
or: 

- by deliberate manual act; 

- by the operation of an interlock; 

- by preselected value of gantry angular position in moving beam radiotherapy. 

2.118 Treatment: The application of a prescribed procedure, or a part thereof, for 
therapeutic purposes. 

2.119 Treatment field: In radiotherapy, area at the patient's surface which is to be 
irradiated. 

2.120 Type test: For a particular design of device or equipment, a test by the manufacturer 
to establish compliance with specified criteria. 

2.121 Zero applicator: In a system which includes an interlock against irradiation without 
a beam applicator, means to bypass the interlock. 



4 General requirements for tests 

This clause of the General Standard applies except as follows: 

4.1 Tests 

Addition: 

aa) 

Test procedures described in this standard are generally classified into three grades. Their 



requirements are as follows: 



Grade A: 



In case of type test: analysis of equipment design, as related to the specified radiation 
safety provisions, which shall result in a statement included in the ACCOMPANYING documents, 
regarding the working principles or constructional means by which the requirement is fulfilled. 
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In case of site test: inspection of the accompanying documents for the required information. 

Grade B: 

Visual inspection or functional test or measurement of the equipment. The test shall be in 
accordance with the procedure specified in this standard and shall be based on operating 
states, including fault condition states, which are achievable without interference with the 
circuitry or construction of the equipment. 

Grade C: 

Functional test or measurement of the equipment. The test shall be in accordance with the 
principle specified in this standard. The site test procedure shall be included in the technical 
description. When the procedure involves operating states that require interference with the 
circuitry or the construction of the equipment, the test should be performed by, or under the 
direct supervision of, the manufacturer. 

This Particular Standard does not specify procedures or intervals for periodic tests during the 
working life of the gamma beam therapy equipment. 

NOTE - Requirements for tests of radiation safety of gamma beam therapy equipment are subject to legal 
regulations in certain countries. 



4.6 Other conditions 

Addition: 

aa) 

site test information shall be provided in the technical description and shall include: 

- statements resulting from grade A type tests; 

- details of, and results from, grade B and grade C type tests; 

- specific procedures and test conditions for grade C site tests; 

- instructions on how to generate a described fault condition or, if not practicable; how to 
generate a test signal as close as practicable to the source of the signal which would have 
generated it, with a statement confirming that the test signal simulates the one which would 
be produced in a particular fault condition; 

NOTE - In some cases, one test signal may simulate more than one fault condition. 

- instructions on how to reset the equipment into the normal use condition after the 
completion of the site tests and how to verify this condition. 

Compliance is checked by inspection of the accompanying documents. 

The person responsible for the site tests shall record the results in a report which will then 
form part of the accompanying documents. In addition, the site test report should contain at 
least the following: 

a) name and address of user site; 

b) MODEL OR TYPE REFERENCE and SERIAL NUMBER of the EQUIPMENT; 

c) name, office and address of all personnel taking part in the tests and dates of their 
participation; 

d) environmental and power supply conditions; 
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e) the actual conditions, when test conditions, procedures or devices differ from those given 
by the manufacturer, or where the information cannot be derived from this Particular 
Standard. 

NOTE - site tests need not be performed by the manufacturer. 



4.8 Preconditioning 
Addition: 

aa) 

This test condition applies only to equipment parts which have been subjected to the humidity 
preconditioning treatment specified in 4.10. 



4.10 Humidity preconditioning treatment 

Addition: 

aa) 

The accompanying documents shall identify those parts of the equipment which: 

- are likely to be influenced by the climatic conditions simulated by this treatment; 

- have been tested under the conditions set down in this subclause. 

Compliance is checked by inspection of the accompanying documents. 

5 Classification 

Replacement: 

equipment shall be marked and/or identified according to its classification as described in 
clause 6. This includes: 

5.1 According to the type of protection against electric shock: 
equipment within the scope of this standard shall be class i equipment. 

5.2 According to the degree of protection against electric shock: 
equipment within the scope of this standard shall be type b equipment. 

5.3 According to the degree of protection against harmful ingress of water: 

Unless otherwise specified, equipment within the scope of this standard shall be ordinary 
equipment (enclosed equipment without protection against ingress of water). 

5.4 According to the method(s) of sterilisation or disinfection recommended by the 
manufacturer: 

Unless otherwise specified, equipment (or parts thereof) within the scope of this standard shall 
be disinfectabie equipment (or parts). 

5.5 According to the degree of safety of application in the presence of a flammable 
anaesthetic mixture with air or WITH oxygen or nitrous oxide: 

equipment within the scope of this standard shall be classified as equipment not suitable for 
use in the presence of a flammable anaesthetic mixture with air or with oxygen or nitrous 
oxide. 
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5.6 According to the mode of operation: 

Unless otherwise specified, equipment within the scope of this Standard shall be classified as 

suitable for continuous operation with intermittent loading. 



6 Identification, marking and documents 

This clause of the General Standard applies except as follows: 

6. 1 Marking on the outside of equipment or equipment parts 
z) Removable protective means 

Addition: 

aa) 

Where the requirements of this subclause are wholly or partly met by the nature of the 
installation, compliance is checked by inspection. The results should be included in the site 
test report. 

6.2 Marking on the inside of the equipment or equipment parts 
Addition: 

aa) 

Removal of the covers of the radiation head shall expose symbol number 14 of table Dl of the 
General Standard, indicating "Attention, consult accompanying documents". 

6.3 Marking of controls and instruments 

Addition: 

aa) 

Provision of scales and indications for moving parts: 

1) Each available movement shall be provided with a mechanical scale or a numerical 
indication. 

2) The scaling of all movements shall comply with the requirements of IEC 61217: Radio- 
therapy equipment - Coordinates, movements and scales. 

3) A light field and an indication of the radiation beam axis shall be provided. 

4) A scale, or numerical indication, of the radiation source-skin distance shall be 
provided. 

6.7 Indicator lights and push-buttons 
a) Colours of indicator lights: 
Addition: 

aa) 

Where indicator lights are used on the treatment control panel or other control panels, the 
colours of the lights shall accord with the following: 
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- immediate action required to terminate 

an unintended state of operation red 

- RADIATION BEAM ON yellow 1 ) 

- ready state green 1 ) 

- preparatory state other colour 

Light emitting diodes (leds) in the red spectrum are not considered to be red indicator lights 
when: 

- on any one treatment control panel, ail indications for which no particular colours are 
required are given by leds of the same colour, and 

- the indications for which particular colours are required are clearly distinguishable. 

6.8 Accompanying documents 

6.8.1 General 
Amendment: 

Amend the third paragraph to read as follows - . 

All markings specified in 6.1 and in the manufacturer's specifications for clause 10 shall be 
included in full in the accompanying documents. 



6.8.2 Instructions for use 

a) General information 

Addition: 

aa) 

Instructions for use shall contain: 

1) a list together with an explanation of the function of all interlocks and other radiation 
safety devices; 

2) instructions for checking their operation; 

3) a recommendation of the frequency with which such checks should be made; 

4) dimensional drawings necessary for the use of the equipment; 

5) instructions for the procedure to put the equipment into the beam off condition in an 
emergency (see 29.1.1.3); 

6) a description of the transition times from the beam off to beam on condition and the 
beam ON to beam off condition and the proportion of the transition time for which the 
radiation source is exposed (see 29.1.3.3); 

7) a description of the functioning of the primary timer. In the case of a redundant timer 
combination the functioning of both timers shall be given (see 29.1.3.3); 



1) In the treatment room, or at other locations, these states may require urgent action or caution; different colours, in 
accordance with table III of the General Standard, may therefore be used in such locations. 

8 
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8) a description of the functioning of the secondary timer if it may be caused to 
terminate irradiation in special therapy techniques (see 29.1.3.5); 

9) a description of the levels of the relative absorbed surface dose on the radiation 
beam axis for any accessory provided by the manufacturer if those levels exceed the 
values specified in 29.2; 

10) a description of the circumstances and the levels to be expected if, for non-square 
fields, the levels specified in 29.3 are exceeded; 

11) a description of the parts of the equipment enclosure where the absorbed dose due 
to leakage radiation exceeds the levels specified in 29.3.2 and a statement of the level to 
be expected; 

12) instructions for emergency procedures to be adopted after failure of the shutter or 
source carrier actuating means (see 29.4.4.1); 

13) a statement of the dimensions of the radiation source cavity and the outer dimensions 
of the radiation source for which the equipment can be used; 

14) a statement of the positions on the radiation head where wipe tests may be performed 
and the results of such tests undertaken by the manufacturer (see 29.4.4.5), and 

15) information on radioactive material used in the construction of the equipment as 
required in 29.4.5. 

bb) 

Instructions for use shall state the recommended inspection or replacement intervals for any 
parts having a safety function which are subject to impairment caused, during the normal use 
of the equipment, by the effects of ionising radiation on the dielectric and/or mechanical 
strength of those parts. 

cc) 

If, in order to function safely and correctly, the gamma beam therapy equipment or a sub- 
assembly thereof needs to dissipate heat at a certain rate, the cooling requirements shall be 
given in the instructions for use, including, as appropriate; 

- the maximum rate of heat to be dissipated into the surrounding air for each sub-assembly 
which dissipates more than 100 W and which might be located separately on installation; 

- flow rates and temperature rises in forced-air cooling systems at the stated maximum 
rates of heat dissipation; 

- the maximum allowable input temperatures, the minimum allowable flow rates and input 
pressures, for the maximum rates of heat dissipation into any cooling medium other than air; 

- other essential requirements, e.g. maximum permissible temperatures at specified 
places. 

6.8.3 Technical description 

a) General 

Addition: 

aa) 

To assist the user's radiological protection adviser, the following data shall be provided: 
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a) The radionuclide(s) for which that particular equipment is designed. 

b) The maximum radiation source activity for each radionuclide for which the 
equipment is capable of meeting the requirements of this standard. The maximum 
radiation source activity may depend on the source geometry and construction. 

c) The maximum absorbed dose rate for the maximum cross-section of the radiation 
beam at a distance of 1 m from the radiation source for each radionuclide for which the 
requirements of this standard are met. 

d) The location, with reference to an accessible point on the radiation head, of the centre 
of the front surface of the radiation source in both the beam on and beam off conditions. 

e) The normal treatment distance and maximum geometrical field size available at the 

normal treatment distance. 

f) The available directions of the radiation beam. 

g) The transition times from the beam off to beam on condition and from the beam on to 
beam off condition and the proportion of the transition times for which the radiation 
source is exposed. 



SECTION TWO - ENVIRONMENTAL CONDITIONS 
The clauses and subclauses of this section of the General Standard apply except as follows: 

10 Environmental conditions 

This clause of the General Standard applies except as follows: 

10.1 Transport and storage 
Addition: 

aa) 

The characteristics and performance of the equipment during the intended use shall not be 
adversely affected within the conditions laid down by the manufacturer. 

1 0.2 Operation 
Replacement: 

Unless otherwise stated in the accompanying documents, equipment shall comply with the 
requirements of the General Standard. 

SECTION THREE - PROTECTION AGAINST ELECTRIC SHOCK HAZARDS 
The clauses and subclauses of this section of the General Standard apply except as follows: 



10 



IS 13450 {Part 2/Sec 11) : 2007 
IEC 60601-2-11 : 1997 

16 Enclosures and protective covers 

This clause of the General Standard applies except as follows: 

Addition: 

Where the requirements of clause 16 of the General Standard are met by the nature of the 
installation, the effectiveness of these measures should be verified at each installation. 

18 Protective earthing, functional earthing and potential equalization 

This clause of the General Standard applies except as follows: 

Replacement of item b): 

b) The PROTECTIVE EARTH TERMINAL of each part Of GAMMA BEAM RADIOTHERAPY EQUIPMENT 

should be connected to an external protective system by a system of fixed and permanently 
installed protective earth conductors. This system of protective earth conductors 
should be adequately dimensioned for the maximum fault current which may occur. 

Site test - Grade B - Procedure: compliance is checked by examination of the lengths and 
cross-sectional areas of the protective earth conductors. 

19 Continuous leakage currents and patient auxiliary currents 

This clause of the General Standard applies except as follows: 

Replacement: 

19.1 Earth leakage current 

The values measured in the following test a), when combined to represent the worst possible 
combination of simultaneous power-operated movements, and the maximum values measured 
in test b) shall not exceed the allowable values given in 19.3. 

Site test - Grade B - Procedure: the continuous value of the earth leakage current shall be 
investigated with the equipment powered from a supply circuit representative of a permanently 
installed power supply: 

a) in the preparatory state with each power-operated movement working; 

b) operating at maximum output under the following conditions: 

- the equipment at normal operating temperature, 

- with normal and reversed connections of any non-permanently installed single-phase 
supply mains interconnections between parts of the equipment. 

1 9.2 Enclosure leakage current 

The values measured in the following tests shall not exceed the allowable values given in 19.3. 



11 
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Site test - Grade B - Procedure: the enclosure leakage current shall be measured 
between: 

- each part (when present) of the enclosure of the equipment including ACCESSORIES 
which is not connected to the protective earth conductor of the equipment; 

- parts (when present) of the enclosure of the equipment including accessories which 
are not connected to the protective earth terminal of the equipment. 

19.3 Allowable values 

Allowable values of continuous leakage currents in milliamperes: 



Earth leakage current 


10 


Enclosure leakage current 


0,5 



19.4 Measuring device 

Item e) of 19.4 of the General Standard applies. 

20 Dielectric strength 

This clause of the General Standard applies except as follows: 

Addition: 

If material, the dielectric strength of which may be affected by radiation, is used in the 
construction of the equipment, the manufacturer shall declare that the requirements of this 
section will be met during the expected life of the equipment. If this is not practicable, the 
manufacturer shall recommend in the accompanying documents the inspection or 
replacement periods for specified parts of the equipment. 



SECTION FOUR - PROTECTION AGAINST MECHANICAL HAZARDS 
The clauses and subclauses of this section of the General Standard apply except as follows: 

21 Mechanical strength 

This clause of the General Standard applies except as follows: 

Addition: 

If material, the mechanical strength of which may be affected by radiation, is used in the 
construction of the equipment, the manufacturer shall declare that the requirements of this 
section will be met during the expected life of the equipment. If this is not practicable, the 
manufacturer shall recommend in the accompanying documents the inspection or 
replacement periods for specified parts of the equipment. 



12 
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22 Moving parts 

This clause of the General Standard applies except as follows: 



22.4 Replacement: 

a) Except during moving beam radiotherapy, it shall be possible to operate motorized 
movements of equipment or equipment parts which may cause physical injury to the 
patient only by continuous personal actuation of two switches by the operator. Each 
switch shall be capable of interrupting independently the movement of the equipment. One 
switch may be general to all equipment movements. 

These switches shall be in such a location that possible injury to the patient can be 
observed and prevented by the operator. At least one set of switches shall be located so 
as to require the presence of the operator close to the patient, to observe the moving 
parts of the equipment. 

S/te test - Grade B - Procedure: compliance is checked by inspection and by individual 
actuation of the switches to check their interruption capabilities. 

b) The radiation head of the equipment may be provided with a device designed to reduce 
the risk of collision with the patient in normal use. The operation and limitations of this 
device shall be described in the accompanying documents. 

c) In the event of failure or removal of the supply mains, motorized rotational movements of 
the equipment shall stop within 2° and motorized linear movements of the equipment shall 
stop within 10 mm. 

Site test - Grade B - Procedure: compliance is checked by removal of the supply mains 
when the equipment is moving at maximum speed and measurement of stopping distances. 

Operation of the circuit to interrupt irradiation or terminate irradiation shall cause 
equipment movements to be stopped. Any motorized rotational movement shall stop within 
2° and any motorized linear movement shall stop within 10 mm. 

d) In the case of motorized movements of the gantry and the patient support system: 

- At least one of the available rotation speeds of each movement shall not exceed 
1° per second. No available speed shall exceed 7° per second. 

The angular distance between the position of the moving part, rotating at the available 
speed nearest to but not exceeding 1° per second, at the instant of operating a control to 
stop the motion and the final position shall not exceed 0,5°. The angular distance 
between the position of the moving part, rotating at its maximum speed, at the instant of 
operating a control to stop the motion, and the final position shall not exceed 2°. 

- At least one of the available speeds of linear movements of the radiation head in 
direction 12 or 13 (see 6.3. aa) shall not exceed 10 mm/s. 

No available speed shall exceed 50 mm/s. 

The distance between the position of the radiation head, moving at its maximum speed 
at the instant of actuating a control to stop the motion and the final position of the 
radiation head shall not exceed 10 mm. 
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- At least one of the available speeds of each movement of the patient support 
(directions 9, 10 and 11 in 6.3) shall not exceed 10 mm/s. 

No available speed shall exceed 50 mm/s. 

The distance between the position of the patient support, moving at its maximum 
speed, at the instant of actuating a control to stop the motion, and the final position of the 
patient support shall not exceed 10 mm. 

e) If the possibility exists that failure of a motorized movement during normal use of the 
equipment might result in the patient becoming trapped, means shall be provided to permit 
release of the patient. 

Site test - Grade B - Procedure: compliance is checked by inspection and by 
measurement of speeds of movement and stopping distances with suitable instruments. In 
determining stopping distances, five separate tests should be made. In each of these tests 
the moving part shall stop within the allowable distance. 

27 Pneumatic and hydraulic power 

This clause of the Genera! Standard applies except as follows: 

Addition: 

In the event of a change of pneumatic or hydraulic pressure used to operate movements of 
equipment, if a hazardous situation may arise, corresponding rotational movements of the 
equipment shall stop within 2° and corresponding linear movements of the equipment shall 
stop within 10 mm. 

Type test - Grade C - Principle: compliance is checked by inspection of the pneumatic or 
hydraulic system for the presence of possible hazards and inspection of protective devices. 
The operation of the protective devices shall be checked by simulation of a fault condition and 
measurement of the stopping distances of the equipment from maximum speed. 



28 Suspended masses 

This clause of the General Standard applies except as follows: 

Addition: 

Where means are provided to permit the attachment of accessories to the equipment 
(particularly for shaping the radiation beam), such means shall be designed to retain the 
accessories securely under all conditions of normal use. 

Type test - Grade A - Principle: compliance is checked by consideration of the safety devices 
used and by inspection so that the need for and the adequacy of these devices can be 
established, taking into account the working accelerations and braking forces. 

Site test - Grade B - Procedure: check ail accessories for safe attachment. 

On request, the manufacturer shall make available information on relevant design 
calculations and in particular on the safety factors applied. 
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SECTION FIVE - PROTECTION AGAINST HAZARDS 
FROM UNWANTED OR EXCESSIVE RADIATION 



The clauses and subclauses of this section of the General Standard apply except as follows: 



29 X-RADIATION 

Replacement: 

29 Radiation safety requirements 

NOTE - This standard gives guidance to help ensure that the equipment: 

- maintains patient safety during equipment movements and failure of the supply mains; 

- delivers the preselected absorbed dose; 

- delivers the radiation in accordance with the preselected relationship of the radiation beam to the patient, 
by utilising stationary radiotherapy, moving beam radiotherapy, beam modifying devices, etc., without 
causing unnecessary risk to the patient, the operator, other persons or the immediate surroundings. 

To comply with the radiation safety requirements of this standard, equipment and test 
procedures have to be in accordance with clause 29 and the following subclauses: 1.1 Scope; 
1.2 Object; 4.1 Tests aa); 4.6 Other conditions aa); 6.3 Marking of controls and instruments 
aa); 6.7 aa) Colours of indicator lights; 6.8.2 instructions FOR use aa) and bb) and 6.8.3 
Technical description aa). 



29. 1 Protection of the patient against incorrect absorbed dose in the treatment volume 

In this subclause, the requirements of selection and display are considered to be suitable for 
equipment which is manually controlled. For automatically controlled equipment these 
requirements shall be met or equivalent automatic control of the pre-selection of parameters 
shall be provided, for example by means of automatic comparison of desired and actual value. 



29.1.1 Source carrier or shutter 

29.1.1.1 The means provided to return the source carrier or shutter to the beam off 
condition shall remain effective at all times (i.e. in the beam off condition as well as in the 
beam on condition) irrespective of the position of the radiation head and independent of 
external drive systems (e.g. electrical voltages). 

Type test - Grade A - Principle: design analysis of return mechanism to beam off condition. 

Site test - Grade C - Procedure: perform a functional test of return from beam on to beam off 
under the following conditions: 

~ gantry angles 0°, 90°, 180° and 270°; 

- radiation head pitch of 0°, 45° and 90°; 

- radia tion he a d rota tion °; 

using the normal beam off control and generating external drive system failure (for example by 
switching off the supply voltage). 
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29.1.1.2 The duration of the transition from the beam off condition to the beam on condition 
together with the return movement shall not exceed 5 s. 

Site test - Grade B - Procedure: verify correct functioning by measurement of the transition 
times. 

If the duration of the transition from the beam off condition into the beam on condition exceeds 
3 s, the radiation source shall be returned immediately to the beam off position. 

Type test - Grade A - Principle: design analysis of the means of returning the radiation 
source to the beam off condition. 

Site test - Grade C - Principle: verification of correct functioning of the means of returning the 
radiation source to the beam off condition by generation or simulation of a transition time 
which exceeds 3 s. 



29.1.1.3 a) Manual means, which should operate directly on the SOURCE CARRIER or 
shutter, shall be provided to put the equipment into the beam off condition in an 
emergency. 

b) Instructions for this procedure shall be contained in the accompanying 

documents. 

c) It shall be possible to operate this manual means in any clinical position of the 

RADIATION HEAD. 

d) It shall be possible to use the manual means without the operator being 
exposed to the radiation beam. The manual means should be stored close to either 
the control panel in the treatment room or the room entrance. 

Compliance is checked by: 

a) Type test - Grade A - Principle: design analysis to verify that the manual means 

operates on the source carrier or on the shutter. 

b), c), d) Site test - Grade B - Procedure: check for the required instruction in the 
accompanying documents. Verify that the manual means is accessible in any clinical 
position of the radiation head without the operator being exposed to the radiation beam 
and that the manual means is stored in a suitable location. 

c), d) Type test - Grade C - Principle: verification of correct functioning of the manual 
means with the radiation head not loaded with a radiation source. 

29.1.1.4 Actuation of the manual emergency means in accordance with 29.1.1.3 shall not 
prevent any subsequent removal of the radiation source from the radiation head. 

Type test - Grade A - Principle: design analysis of the source carrier or of the shutter. 
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29.1.2 beam off and beam on conditions 



29.1 .2.1 display of beam off and beam on conditions on the treatment control panel 

Lights shall be provided on the treatment control panel when power is applied to indicate 
the following three states: 

a) beam off (green); 

b) beam on (yellow or orange); 

c) shutter or source carrier in an intermediate position (red). 

The switches used to control the displays shall be operated directly by the source carrier or 

SHUTTER. 



Type test - Grade A - Principle: design analysis to verify the direct operation of the switches 
by the source carrier or shutter. 

Site test - Grade B - Procedure: verify correct functioning of the indicator lights for the three 
states beam off, beam on and source carrier or shutter in an intermediate position. 



29.1.3 Control of IRRADIA TION 



29.1.3.1 Selection of irradiation time 

Irradiation following a termination shall not be possible until a new selection of irradiation 
time has been made at the treatment control panel. 

Site test - Grade B - Procedure: attempt to initiate a new irradiation following a 
termination without having reselected the irradiation time. 



29. 1 .3.2 displa y of preselected time 

The preselected time shall be displayed at the treatment control panel until reset for the 
next irradiation. 

Site test - Grade B - Procedure: select an irradiation time, perform an irradiation and 
verify that the display of the preselected time remains displayed until reset for next 

irradiation. 

The display shall be scaled in the same way as the display of time (see 29.1.3.4) (i.e. in units 
and time duration). 

Site test ~ Grade B - Procedure: visually inspect the displays. 



29. 1 .3.3 Measurement of time of irradiation 

a) Two timers shall be provided to measure and control the time of irradiation. The design 
shall ensure that the malfunctioning of one system will not affect the correct functioning of 
the other. 

Site test - Grade C - Principle: verification of correct functioning of each timer with 
generated or simulated malfunction of the other timer. 
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b) The design shall ensure that the failure of any element common to both timers will 

TERMINATE IRRADIATION. 

Type test - Grade A - Principle: design analysis to determine which elements are common 
to both timers and to demonstrate how failure of each of these elements will terminate 

IRRADIATION. 

Site test - Grade C - Principle: verification of termination of irradiation by generation or 
simulation of failure of each common element. 

c) The design should ensure that failure of the power supply to either system will terminate 

IRRADIATION. 

Site test - Grade C - Principle: verification of termination of irradiation by generation or 
simulation of timer power supply failure. 

d) The two timers shall be arranged either as a redundant combination or as a 

PRIMARY/SECONDARY COMBINATION. In the case of a REDUNDANT TIMER COMBINATION the 

performance of both timers shall be stated by the manufacturer in the accompanying 
documents. In the case of a primary/secondary timer combination at least the primary 
timer performance shall be stated. 

Type test - Grade A - Principle: design analysis of timers. 

Site test - Grade B - Procedure: for an irradiation time of 2 min, check the accuracy of 
both timers using a calibrated stopwatch and compare with the manufacturer's 
specifications. 

e) The starting and stopping of both timers shall be controlled by switches actuated by the 
source carrier or the shutter. 

Type test - Grade A - Principle: design analysis to verify that the switches which control 
both timers are actuated by the source carrier or the shutter. 

f) The switch controlling the primary timer or the switches controlling each of the two 
timers in a redundant combination individually shall operate when the source carrier or 
the shutter arrives at (and also when it leaves) the beam on position. 

Type test - Grade A - Principle: design analysis to verify that the switches controlling the 
timers operate correctly. 

g) In the case of a primary/secondary combination the switch controlling the secondary 
timer shall operate when the source carrier or the shutter leaves (and also when it 
arrives at) a position where the radiation source is just shielded geometrically (i.e. in or 
near the beam off position) so that, in the event of failure of the means for TERMINATION OF 
irradiation, a true record of irradiation time is obtained. 

Type test - Grade A - Principle: design analysis to verify that the switches controlling the 
timers operate correctly. 

h) The manufacturer shall state in the accompanying documents the transition times from 
the beam off to beam on condition and from the beam on to beam off condition and the 
proportion of the transition times for which the radiation source is exposed. If these times 
exceed 0,5 s the manufacturer shall state the absorbed dose expected during this time at 
the normal treatment distance on the radiation beam axis. 

Site test - Grade A - Principle: inspection of the accompanying documents for the 
required information and the results of the measurements. 
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29.1 .3.4 display of time of irradiation 

a) The displays from the timers should be of the same design. They shall be placed 
sufficiently close to the display of the preselected time (see 29.1.3.2) to permit convenient 
comparison. 

Site test - Grade B - Procedure: visually inspect the displays. 

b) The displays from the two timers shall maintain their readings after irradiation is 

INTERRUPTED or TERMINATED. 

Site test - Grade B - Procedure: verify that the displays maintain their readings after 
interruption and after termination of irradiation. 

c) It shall be necessary to reset the display to zero after irradiation is terminated. In the 
event of failure of the supply mains, information displayed at the time of the failure shall be 
stored in a retrievable form, at least in one system, for a period of at least 20 min. 

Site test - Grade B - Procedure: 

- attempt to initiate irradiation without having reset the displays; 

- generate timer readings, switch off supply mains and verify that the information 
display is retrievable for a period of at least 20 min. 

d) The displays shall be scaled either in minutes and decimal fractions of minutes (tenths 
and hundredths) or in seconds, but not in a combination of both; and the readings shall 
increase with increasing time, so that any overrun will give a reading and should have 
adequate range to cope with foreseeable fault conditions. 

Site test - Grade C - Procedure: visually inspect the displays during irradiation including 
overrun condition and verify from the accompanying documents that the range of the 
timers is stated. 

e) The displays of the primary and secondary timers shall be clearly identifiable. 
Site test - Grade B - Procedure: visually inspect the displays. 

29. 1.3.5 Control of time of irradiation 

a) Each of the two timers shall be capable of independently terminating irradiation. 
Type test - Grade A - Principle: design analysis of the two timers. 

b) The primary timer or both timers in the case of a redundant combination shall 
terminate irradiation when the preselected time has been reached. The secondary timer 
in a primary/secondary combination shall terminate irradiation when the preselected 
time has been exceeded either by not more than 10 % if a percentage margin is used or by 
not more than 0,1 min if a fixed margin is used. 

Site test - Grade C - Procedure: verification of correct functioning of termination of 
irradiation by each system with the other system disabled. 

c) If with special therapy techniques, such as moving beam therapy with oscillation, the 
secondary timer may be caused to terminate irradiation before the primary timer does, 
this information shall be stated and necessary precautions given in the accompanying 
documents. 

Type test - Grade A - Procedure: inspection of accompanying documents for the required 
information. 
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d) interlocks shall be provided to ensure that the system which has not terminated 
irradiation is tested before the next irradiation to verify its capability of terminating 

IRRADIATION. 

Type test - Grade A - Principle: design analysis of the interlock circuit to ensure that the 
required termination capability is verified before the next irradiation. 

Site test - Grade C - Procedure: verification of correct functioning of interlocks. 

29. 1 .3.6 Control of irradiation time in moving beam radiotherapy 

If in moving beam radiotherapy the speed of movement is automatically adjusted to the 
preselected time of irradiation and if the operation of a switch terminates the irradiation 
when the preselected position is reached, the primary timer or the timer combination shall 
terminate irradiation when the preselected time has been exceeded either by not more than 
10 % if a percentage margin is used, or by not more than 0,1 min if a fixed margin is Used. 

Type test - Grade A - Principle: design analysis to ensure that the required termination 
capability is verified. 

Site test - Grade C - Procedure: verification of correct termination of irradiation by 
generation or simulation of the specified fault condition. 



29. 1 .4 Sta tionary radiotherapy and moving beam radiotherapy 

29. 1 .4. 1 Selection of stationary radiotherapy and moving beam radiotherapy 

In equipment capable of both stationary radiotherapy and moving beam radiotherapy (i. e. 
movement of gantry, patient support or beam limiting device): 

a) irradiation shall not be possible until a pre-selection of stationary radiotherapy or 
moving beam radiotherapy has been made at the treatment control panel. It shall be 
necessary to reselect the stationary or moving beam radiotherapy modes before each 

irradiation. 

Site test - Grade B - Procedure: attempt to initiate irradiation 

1) without a preselection of stationary or moving beam radiotherapy, 

2) without a reselection of stationary or moving beam radiotherapy modes before 
each irradiation. 

b) An interlock system shall be provided to terminate irradiation if any of the 
movements available for moving beam radiotherapy operation starts during stationary 

beam radiotherapy; 

c) An interlock system shall be provided to terminate irradiation if the movement does 
not start or stops unintentionally during moving beam radiotherapy. The interlock shall 
operate within 5 s; 

b) and c) 

Site test - Grade C - Procedure: verification of correct functioning of interlock under 
specified fault condition. 
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d) An interlock system shall be provided to prevent irradiation if any selection operations 
carried out in the treatment room do not agree with the selection operations carried out at 

the TREATMENT CONTROL PANEL. 

Site test - Grade B - Procedure: verification of correct functioning of the interlock to 
prevent irradiation for all non-identical selection operations. 

e) Means shall be provided to stop irradiation and gantry movement if preselected 
angular limits are exceeded by more than 5° outside the prescribed treatment arc during 
moving beam radiotherapy. 

Site test - Grade C - Procedure: verification of correct functioning at maximum and 
minimum nominal speeds in both rotation directions (if available) at gantry angular limits of 
90° and 270° by generation or simulation of the fault condition. 

f) In moving beam radiotherapy the direction in which the equipment will move from start 
to the finish angle or position shall be indicated. 

Site test - Grade B - Procedure: verification of the correct functioning of the indication. 

29. 1 .4.2 Display of stationary radiotherapy or moving beam radiotherapy 

In equipment capable of both stationary radiotherapy and moving beam radiotherapy, the 
mode of operation shall be displayed at the treatment control panel. Where pre-selection 
requires action in the treatment room and at the treatment control panel, selection at one 
location shall not give a display at the other location until the requisite selection operations in 
both locations have been completed. 

Site test - Grade B - Procedure: verification of correct functioning of the displays for the 
specified selection operations. 



29. 1 .5 Beam distributing systems 

29.1.5.1 Selection of field fla ttening fil ters 

In equipment which uses interchangeable field flattening filters, the following 
specifications have to be considered: 

a) If more than one filter can be used, irradiation shall not be possible until a selection of 
a specific field flattening filter has been made at the treatment control panel. 

Site test - Grade B - Procedure: attempt to initiate irradiation without selection of the 
specified filter at the treatment control panel. 

b) An interlock system shall be provided to prevent irradiation if the filter is not 
correctly positioned. 

Site test - Grade C - Procedure: verification of correct functioning of the interlock to 
prevent irradiation. 

c) An interlock system shall be provided to prevent irradiation if any selection operations 
carried out in the treatment room do not agree with the selection operations carried out at 
the treatment control panel. 

Site test - Grade B - Procedure: verification of correct functioning of the interlock to 
prevent irradiation for all non-identical selection operations. 
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29.1 .5.2 DISPLAY Of FIELD FLATTENING FILTERS 

If more than one filter can be used the identity of the filter(s) in use shall be displayed at 

the TREATMENT CONTROL PANEL. 

Site test - Grade B - Procedure: verify correct functioning of the display. 

!f any filter is removable by hand its identity shall be clearly marked on the filter. Where 
selection of any of the operating conditions requires operator action both in the treatment 
room and at the treatment control panel, selection at one location only shall not give a 
display at the other location until the requisite selection operations in both locations have been 
completed. 

Site test ~ Grade B - Procedure: visually inspect filters and verify correct functioning of the 
displays for the specified operations. 



29. 1 .6 Wedge filters 

29.1.6.1 Marking of wedge filters 

Wedge filters which are supplied with the equipment shall be clearly marked with their 
identity, wedge filter angle and the maximum geometrical field size (at the normal 
treatment distance) for which they are intended to be used. 

Site test - Grade B - Procedure: verification of identification marking of each wedge filter. 



29.1.6.2 Selection of wedge filters 

In equipment which is provided with a system of wedge filters: 

a) irradiation shall not be possible until a selection of a" specific wedge filter or zero 
filter has been made at the treatment control panel; 

b) an interlock system shall be provided to prevent irradiation if the preselected wedge 
filter is not correctly inserted; 

c) an interlock system shall be provided to prevent irradiation if any selection operations 
carried out in the treatment room do not agree with the selection operations carried out at 

the TREATMENT CONTROL PANEL; 

a), b) and c) 

Site test - Grade B - Procedure: attempt to initiate irradiation 

1) without selection of a wedge filter (or zero filter) at the treatment control 
panel; 

2) with wedge filter incorrectly inserted; 

3) for all non-identical selection operations. 

d) an indication of the thin end of the wedge filter with respect to the radiation field shall 
be provided. The indication shall be clearly visible when the wedge filter is in place. 

Site test - Grade B - Procedure: visually inspect to verify that the indication of the thin end 
is clearly visible. 
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29. 1 .6.3 Display of wedge filters 



Equipment which is supplied with a system of wedge filters shall be provided with a display 
at the treatment control panel of the filter (or zero filter) in use. Where pre-selection 
requires operator action in the treatment room and at the treatment control panel, 
selection at one location only shall not give a display at the other location until the requisite 
selection operations in both locations have been completed. 

Site test - Grade B - Procedure: verification of correct functioning of displays for available 
selection operations. 



29. 1 .7 Beam applicators 

29. 1 .7. 1 Marking of beam applicators 

beam applicators shad be clearly marked with the following information: 

a) the distance between the surface of the radiation source, in the beam on position, and 
the distal end of the beam applicator; 

b) the dimensions of the treatment field at a specific source-to-skin distance. The 
position of the radiation beam axis shall be marked on close-ended beam applicators. 

a) and b): 

Site test - Grade B - Procedure: visually inspect the marking of each beam applicator. 

29. 1.7.2 Insertion of beam applicators 

In equipment which is supplied with beam applicators, an interlock system shall be provided 
to prevent irradiation if the beam applicator (or zero applicator) is not correctly inserted. 

Site test - Grade B - Procedure: attempt to initiate an irradiation with beam applicators 
incorrectly inserted. 

29. 1 .8 Facilities for starting irradiation 

It shall not be possible to start an irradiation except at the treatment control panel. 

Type test - Grade A - Principle: design analysis to verify that irradiation can be started only 
at the treatment control panel. 

29. 1 .9 Facilities for interruption of irradiation 

It shall be possible to interrupt irradiation and movements at any time from the treatment 
control panel. 

Following an interruption it shall be possible to re-start irradiation without repetition of the 
pre-selection of the operating conditions specified in 29.1.3 to 29.1.7 but only at the treatment 
control panel. 

If any change is made to a preselected value during interruption, the equipment shall go to 
the termination condition. 
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Site test - Grade B - Procedure: verification of correct functioning of: 

~ INTERRUPTION 

- Re-start of irradiation 

- Transition to the termination condition 

29.1.10 Facilities for termination of irradia tion 

a) It shall be possible to terminate irradiation and movements at any time from the 

TREATMENT CONTROL PANEL. 

Site test - Grade B - Procedure: verification of correct functioning of termination of 
irradiation and movements from the treatment control panel for stationary 
radiotherapy and for moving beam radiotherapy. 

b) If any of the preselected conditions specified in 29.1.3 to 29.1.7 are changed during 

irradiation, the equipment shall go to the termination condition. 

Site test - Grade B - Procedure: verification of correct functioning of termination of 
irradiation when any one of the operating selections in 29. 1.3 to 29. 1.7 is changed during 

irradiation. 

c) There shall be provision in the equipment for the connection of additional external safety 
interlocks to permit termination of irradiation from locations other than the treatment 
control panel. 

Site test - Grade B - Procedure: verification of correct functioning of termination of 
irradiation from the provided connection for additional external safety interlocks. 

d) It shall be possible to go from an interruption condition to a termination condition at 
any time from the treatment control panel. 

Site test - Grade B - Procedure: verify correct functioning of the transition to the 
termination condition as specified. 

e) After termination of irradiation it shall be necessary to re-select all operating 
conditions at the treatment control panel. 

Site test - Grade B - Procedure: perform an irradiation and attempt to initiate a new 
irradiation without reselection of all operating conditions at the treatment control panel. 

29. 1 . 1 1 Unplanned termination of irradiation 

If irradiation is terminated by an event other than the operation of the primary timer (or 
either timer in the case of redundant combination) or the obtaining of a preselected position 
(see 29.1 .3.6) a display of this condition shall be given at the treatment control panel. 

Site test - Grade C - Procedure: verification of correct functioning of the display by activating 
each of the interlocks to cause unplanned termination of irradiation. 
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There shall be an interlock which prevents further irradiation if any one of the events listed 
below occurs: 

a) the power supply to either of the timers fails (see 29.1 .3.3); 

b) the secondary timer in a primary/secondary combination has been called on to 

TERMINATE IRRADIATION (see 29.1.3.3); 

c) one of the timers in a redundant combination is not operative; 

d) the source carrier or shutter has not attained the beam on condition within 3 s after 
the initiation of an irradiation (see 29.1.1.2); 

e) the source carrier or shutter has not attained the beam off condition within 3 s after 
termination or interruption of irradiation; 

f) the radiation head moves during stationary radiotherapy (see 29.1.4.1, b)); 

g) during moving beam radiotherapy the intended motion does not start within 5 s after the 
initiation of irradiation or stops moving during irradiation (see 29.1.4.1, c)); 

h) during moving beam radiotherapy the preselected angular movements are exceeded by 
more than 5° (see 29.1.4.1, e)); 

i) in equipment operating according to 29.1.3.6 one of the timers has been called on to 
terminate irradiation. 

Type test - Grade A - Principle: design analysis of the interlock circuit. 

Site test - Grade C - Principle: verification of correct functioning of the interlock by 
generation or simulation of each of the specified unplanned termination of irradiation 
conditions. 

The resetting of this interlock shall not be possible without special tools. 

Site test - Grade B - Procedure: attempt to initiate a further irradiation without resetting with 
the special tools. 



29. 1 . 1 2 Facilities for checking interlock systems 

Means shall be provided so that all interlocks required by this standard can be checked. 

If any testing or servicing procedures recommended by the manufacturer require that any of 
the interlock or monitoring systems described in 29.1 be disabled or by-passed, means shall 
be provided so that this is done under key control or that a display of this condition is given. 

NOTE - For general interlock checking requirements, see 4.1 aa) and 4,6 aa). 



Site test - Grade B - Procedure: verify correct functioning and verify that a key is required or 
that a display is given when any of the interlocks described in 29. 1 is disabled or by-passed 
when using testing or servicing procedures recommended by the manufacturer. 



25 



IS 13450 (Part 2/Sec 11): 2007 
IEC 60601-2-11 : 1997 

29.2 Protection of the patient against stray radiation in the radiation beam 

29.2.1 Relative surface dose 

The relative absorbed dose on the radiation beam axis shall not exceed the following values: 

a) normal treatment distances not less than 30 cm: 

for 60 Co radiation at 0,5 mm 70 % of the absorbed dose at the depth of 
depth 5 mm for 10 cm x 10 cm irradiation field 

size; 

90 % of the absorbed dose at a depth of 5 mm 
for the largest irradiation field size available; 

for 137 Cs radiation at 0,5 mm 100 % of the absorbed dose at a depth of 
depth 2 mm for the largest irradiation field size 

available; 

b) Normal treatment distances between 10 cm and 30 cm: 

for 60 Co radiation at 0,5 mm depth 100 % of the absorbed dose at a depth of 

5 mm below the surface for the largest 
irradiation field size available; 

c) Normal treatment distances between 5 cm and 10 cm: 

for 60 Co radiation at 0,5 mm depth 130 % of the absorbed dose at a depth of 

5 mm below the surface for the largest 
irradiation field size available. 



NOTE - The emission of secondary electrons by the beam limiting device and the shutter of cobait-60 and 
caesium-137 equipments can lead to a considerable increase in relative surface dose. Sufficient shielding of 
these secondary electrons can be carried out, e.g. by means of a plate of a few millimetres thickness of 
polymethylmethacrylate or other appropriate material close to the beam limiting system, so that the above 
tolerances can be met. 



If these levels are exceeded by using any accessory provided by the manufacturer or by 
removal of an electron filter, then the level to be expected shall be stated in the 

ACCOMPANYING DOCUMENTS. 

Type test - Grade B - Procedure: measurements shall be made using a phantom, the incident 
surface of which shall be at the normal treatment distance and normal to the radiation beam 
axis, and using a method which will allow extrapolation to the absorbed dose at the surface. 

The incident surface of the phantom shall have dimensions at least 5 cm larger on all sides 
than the radiation field. The depth of the phantom shall be at least 5 cm greater than the 
depth of the measurement. All beam modifying devices which are removable without the use of 
tools shall be removed from the radiation beam. 

Site test - Grade A - Principle: inspection of the accompanying documents for the required 
information. 
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29.3 Protection of the patient against radiation outside the radiation beam 
29.3. 1 leakage radiation through beam limiting devices during irradiation 

29.3.1.1 Adjustable or interchangeable beam limiting devices shall be provided. With the 
beam control mechanism set in the beam on position, for all irradiation field sizes the beam 
limiting devices shall attenuate the radiation such that the absorbed dose at the normal 
treatment distance anywhere in the area protected by the beam limiting device shall not 
exceed 2 % of the maximum absorbed dose for a 10 cm x 10 cm radiation field measured 
on the radiation beam axis at the same distance. 

Type test - Grade B - Procedure: perform a radiographic film measurement with the 
following test conditions: 

- in the plane orthogonal to the radiation beam axis at the normal treatment distance, 

- in the case of non-overlapping beam limiting devices, minimum radiation field size, in 
the case of overlapping beam limiting devices minimum by maximum and maximum by 
minimum radiation field size, and in the case of interchangeable beam limiting devices, 
for each available beam limiting device; 

- at least two tenth-value layers of absorbing material fitted in the residual aperture (if 
there is any) of the beam limiting device; 

- angular position of gantry, radiation head and beam limiting device optional. 

Evaluate the radiographic film measurement to locate the point of maximum leakage 
radiation. Perform a radiation detector measurement at this point. Use the following 
additional test conditions: 

- probe-type radiation detector with 1 cm 2 maximum cross-section; 

- measurements in air under conditions of maximum build up. 

29.3.1.2 For equipment in which the maximum field size of the radiation beam exceeds 
500 cm 2 at the normal treatment distance, the following additional limits shall apply: 

For square fields of any size, the product of the average absorbed dose due to leakage 
radiation through the beam limiting devices and the maximum area able to be protected by 
the beam limiting devices shall not exceed one-tenth of the product of the maximum absorbed 
dose on the radiation beam axis and the area of the radiation beam for a field size of 
10 cm x 10 cm. All values of absorbed dose and area are referred to the normal treatment 
distance. 

Site test - Grade B - Procedure: with the same test conditions as above perform radiation 
detector measurements as described above at the following points: 

- four points located on the two major axes at a distance of 1/3 R from the radiation beam 
axis, and 

- eight points located on the two major axes and on the two diagonals at a distance of 
2/3 R from the radiation beam axis (for R, see figure 102). 
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If for non-square fields the levels defined above are exceeded, the manufacturer shall state 
the circumstances in which this occurs, and the levels to be expected. 

A graph of average percentage leakage radiation versus maximum irradiation field size is 
shown in figure 101. 

NOTE - If M is the maximum area able to be protected by the beam limiting devices in square centimetres 
(which includes the area of the field in use) at the normal treatment distance and dl is the average absorbed 
dose due to the leakage radiation through the beam limiting devices then: 

dl x M < 0,1 x 100 % x 100 cm 2 

where dl is expressed as a percentage of the maximum absorbed dose on the radiation beam axis. 



Site test - Grade A - Procedure: inspection of the accompanying documents for the required 
information. 



29.3.2 Leakage radiation outside the maximum radiation beam 

The equipment shall be provided with protective shielding which shall attenuate the 
radiation such that with the beam control mechanism in positions other than the beam off 
position the following conditions are satisfied: 

a) With the beam control mechanism in the beam on condition: 

1) In a plane circular surface of radius 2 m centred on and normal to the radiation beam 
axis at the normal treatment distance and outside the area of the maximum radiation 
beam, the absorbed dose rate due to leakage radiation shall not exceed a maximum of 
0,2 % and an average of 0,1 % of the maximum absorbed dose rate measured at the 
point of intersection of the radiation beam axis and the plane surface for a 10 cm x 10 cm 
field. 

Site test - Grade B - Procedure: measurements shall be made with the beam limiting 
device fully closed and with the maximum area of the radiation beam shielded by three 
tenth value layers of suitable absorbing material to avoid leakage through the beam 
limiting device influencing the measurements. Measurements shall be averaged over an 
area up to but not exceeding 100 cm 2 under conditions of maximum build up. 

Identify the radiation detector measuring points for maximum leakage radiation from the 
evaluation of radiographic film measurements as follows. 

Areas with length B = 80 cm and with width A = 40 cm, adjacent to the edges of the 
maximum field size both opposite to and towards the gantry direction are to be checked 
(at zero angular position of the beam limiting device). In figure 103, these areas are 
indicated by hatching. 

If the patient support can be rotated around the vertical radiation beam axis in normal 
use (isocentric rotation of the table), the areas corresponding to those shown in figure 103 
when the test plane is rotated by 45°, 90° and 135° around the vertical radiation beam axis 
shall be measured in addition. 

The average leakage radiation should be measured at or near to the 16 points as shown in 
figure 102. 
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2) The absorbed dose rate due to leakage radiation measured at a distance of 1 m 
from the radiation source shall not exceed 0,5 % of the maximum absorbed dose rate 
on the radiation beam axis measured at a distance of 1 m from the radiation source. 

Type test - Grade B - Procedure: perform the measurements according to the conditions 
described above in the first paragraph a) 1 "Site test" using radiographic film to identify 
the point of maximum leakage radiation and perform a radiation detector measurement 
at that point to determine compliance with specified leakage radiation limits. 

Site test - Grade B - Procedure: perform radiation detector measurements at 13 points 
located as follows: 

The initial five of 13 primary points are defined by the pole of the sphere of radius 1 m 
centred on the radiation source - except the one located on the radiation beam axis - and 
four equally spaced points on its equator. The remaining eight points are located at the 
centres of the spherical triangles formed by connecting lines from the two poles to each 
point on the equator and the line forming that equator (see figure 104). 

b) With the beam control mechanism in transition from the beam off to the beam on 
condition and vice versa. 

The absorbed dose rate outside the maximum cross-section of the radiation beam at 1 m 
from the radiation source shall not exceed 0,5 % of the absorbed dose rate on the 
radiation beam axis at 1 m from the radiation source. 

Type test - Grade C - Principle: measurements of the leakage radiation absorbed dose 
rate with the radiation source in the worst case position. 

c) The manufacturer shall state in the accompanying documents at which part of the 
equipment enclosure, with the beam control mechanism in any position other than the 
beam off position, the absorbed dose rate due to leakage radiation at a distance of 5 cm 
from the equipment enclosure might exceed 0,5 % of the maximum absorbed dose rate 
on the radiation beam axis at the normal treatment distance. In the accompanying 
documents the manufacturer shall supply information about the absorbed dose levels 
which are to be expected in these places. 

Site test - Grade A - Principle: inspection of the accompanying documents for the 
required information. 

29.4 Radiation safety for persons other than patients 

29.4.1 Indication of beam off and beam on conditions 

29 .4. 1 . 1 Electrically operated indications 

Lights shall be provided on or close to the radiation head to indicate whether the beam control 
mechanism is in the beam off position or away from that position. The switches controlling 
these lights shall be operated directly by the source carrier or shutter. The colour green 
shall be used to indicate the beam off condition and the colour red to indicate any condition 
other than beam off. 

Type test - Grade A - Principle: design analysis to verify that the switches controlling these 
lights are directly operated by the source carrier or shutter. 
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Site test - Grade B - Procedure: visually inspect and verify the correct functioning of the 
indicator lights (for example, by means of a video system). 

Means shall be provided to allow the beam off or "away from beam off" condition of these 
switches to be indicated at other locations. 

Type test - Grade A - Principle: design analysis to verify that the required means are 
provided. 

The manufacturer shall provide a means to connect an audible warning of irradiation in the 
treatment room. This warning may be controlled by a switch which operates when the beam 
control mechanism is in any position other than the beam off position. 

Type test - Grade A - Principle: design analysis to verify that the required means are 
provided. 



29.4.1 .2 Non-electrical indications 

It shall be clearly indicated on the radiation head, the gantry or other parts as to whether the 
source carrier or shutter is in the beam off position, the beam on position or between these 
two positions. The indicator shall be mechanically coupled to the SOURCE CARRIER or SHUTTER. 

NOTE - This mechanical coupling is to ensure that the indication of the source carrier or SHUTTER position 
will also be retained in case of failure of the source carrier or shutter operating system (e.g. power failure). 

If the indication of the position of the beam control mechanism is a visual one and if colours 
are incorporated, the colour green shall be used to indicate the beam off condition and the 
colour red to indicate any condition other than beam off. 





RADIATIC 

Electrical 


)N HEAD 

Non-electrical 


TREATMENT 
CONTROL PANEL 


Elsewhere 


BEAM OFF 


Green 


Green 


Green 


Green 


Intermediate 
position 


Red 


Red 


Red 


Red 


BEAM ON 


Red 


Red 


Yellow/Orange 


Red 



Type test - Grade A - Principle: design analysis to verify that the indication is mechanically 
coupled to the source carrier or shutter. 

Site test - Grade B - Procedure: visually inspect the indication (for example, by means of a 
video system). 



29.4.2 Stra y radia tion in the beam off condition 

The protective shielding shall attenuate the radiation such that with the beam control 
mechanism in the beam off position, the absorbed dose rate due to stray radiation 
(including radiation from radioactive material other than the radiation source) measured at a 
distance of 1 m from the radiation source does not exceed 0,02 mGy/h. Measurements shall 
be the average value obtained over a surface of area up to but not exceeding 100 cm 2 . 
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At any readily accessible position 5 cm from the surface of the protective shielding the 
absorbed dose rate due to stray radiation shall not exceed 0,2 mGy/h. Measurements shall 
be the average value obtained over a surface of area up to but not exceeding 10 cm 2 . 

These limits shall apply with a radiation source of the maximum rated activity. 

Site test - Grade B - Procedure: perform measurements of the absorbed dose rate due to 
the stray radiation as described in 29.4.2 and relate the results to the maximum rated 
radiation source activity to verify that the specified limits apply. 



29.4.3 Safety in setting operating states 

29.4.3.1 It shall be possible to proceed to the preparatory state only by means of a key or 
other coded switch located at the treatment control panel. The preparatory state shall be 
indicated at the treatment control panel. 

A circuit shall be provided to allow external interlocks to be connected (for example for 
treatment room doors). This circuit, together with the interlocks described in 29.1, shall be 
combined in an interlock system, irradiation shall not be possible unless the INTERLOCK 
system is satisfied and all selection procedures have been completed. When these conditions 
are satisfied the equipment is in the ready state. 

Site test - Grade B - Procedure: verify correct functioning of the key or coded switch at the 
treatment control panel and of the indication of preparatory state. Verify correct 
functioning of the special circuit for external interlocks. 



29.4.3.2 The ready state shall be indicated at the treatment control panel and it shall be 
possible to transmit this indication to other locations. For the protection of persons in the 
treatment room, there shall be provision in the equipment for the connection of additional 
external safety interlocks against progress to the ready state. 

Site test - Grade B - Procedure: verify correct functioning of the indicators. Confirm 
availability of the specified access for external interlocks. 



29.4.3.3 To proceed from the ready state to the beam on state shall require an independent 
action at the treatment control panel. 

Site test - Grade B - Procedure: verify compliance with the requirements. 



29 A A Radiation source and radiation head 

29.4.4.1 The equipment shall be designed to permit the operation of transferring the 
radiation source from a transport container to the radiation head of the equipment and its 
subsequent removal and transfer back to the transport container without exposing personnel 
involved to an effective dose equivalent in excess of 1 mSv. 
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The manufacturer shall include in the accompanying documents the recommended 
procedure to be observed by qualified personnel for this operation. These instructions shall 
include the procedure to be adopted after failure of the source carrier or shutter actuating 
means. 

Type test - Grade C - Principle: verify that the total dose equivalent to personnel, when 
using the recommended procedure for transferring a radiation source of maximum permitted 
activity from a transport container to the radiation head and transfer back to the transport 
container, does not exceed 1 mSv. 

Site test - Grade A - Principle: inspection of the accompanying documents and analysis of 
the recommended procedure. 



29.4.4.2 The radiation source of a teleradiotherapy equipment shall be secured within 
the radiation head in such a way that it will not become detached during authorized use and 
under normal working conditions. Its removal shall only be possible using special tools. 

Type test - Grade A - Principle: design analysis of the radiation head. 



29.4.4.3 If material whose radiation protection properties may be affected by radiation is 
used in the construction of the equipment, the manufacturer shall declare that the 
requirements of 29.3 and 29.4 will be met during the expected life of the equipment. If this is 
not practicable, the manufacturer shall recommend in the accompanying documents the 
inspection or replacement periods for specified parts of the equipment. 

Site test ~ Grade A - Principle: inspection of the accompanying documents for the required 
information. 



29.4.4.4 The radiation head shall be clearly and permanently marked on its outer surface 
with a radiation warning sign according to ISO 361. 

Site test - Grade B - Procedure: visually inspect the radiation head. 



29.4.4.5 The manufacturer shall state in the accompanying documents the positions on the 
radiation head where wipe tests may be performed to detect any leakage of the radiation 
source. 

Site test - Grade A - Principle: inspection of the accompanying documents for the required 
information. 



29.4.5 Radioactive materials used in the construction of the equipment 

The manufacturer shall state in the accompanying documents whether radioactive materials 
are used in the construction of the equipment. If so, the manufacturer shall state the type and 
location of the radioactive material in the accompanying documents. If there is any such 
radioactive material the manufacturer shall: 

a) state in the accompanying documents the dose equivalent level at exposed surfaces if 
exceeding 0,1 mSv/h; 

b) state in the accompanying documents whether wipe tests should be made to detect 
contamination resulting from this material; 

c) undertake wipe tests and inform the user of the results. 
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All exposed surfaces of radioactive materials should be thoroughly wiped with a suitable 
material of high wet strength and absorptive capacity moistened with a liquid which will not 
attack the surface under investigation (e.g. foam rubber, moistened with Decon F5* or 
RBS 25*, gripped in tongs or forceps). 

Type test - Grade B - Procedure: the radioactivity removed by the absorbent material should 
be measured and related to the estimated area that has been wiped. The measured level 
should not exceed 3, 7 Bq cm 2 (10' 4 pCi cm' 2 ). 

Site test - Grade A - Principle: inspection of the accompanying documents for the required 
information on radiation level and wipe tests. 



29.4.6 Environmental protection 

Means shall be provided to allow interlocks to prevent the radiation beam from being pointed 
towards inadequately protected areas. 

Type test - Grade A - Principle: design analysis of the means to install the specified 
interlocks. 

Site test - Grade B ~ Procedure: if interlocks are installed, verify their correct functioning. 

Where a radiation beam interceptor is provided to reduce the structural shielding requirements 
it should transmit less than 0,5 % of the radiation beam. 

Type test - Grade B - Procedure: perform radiation detector measurements under the 
following conditions to verify that the transmission of the radiation beam interceptor does not 
exceed the prescribed level: 

- maximum radiation field size; 

- conditions of maximum build up; 

- 10 cm beyond the radiation beam axis interceptor; 

- with the beam limiting system at 0° and 45°. 



SECTION SIX - PROTECTION AGAINST HAZARDS OF IGNITION 
OF FLAMMABLE ANAESTHETIC MIXTURES 



The clauses and subclauses of this section of the General Standard apply. 



SECTION SEVEN - PROTECTION AGAINST EXCESSIVE TEMPERATURES 
AND OTHER SAFETY HAZARDS 



The clauses and subclauses of this section of the General Standard apply. 



Decon F5 and RBS 25 are the trade names of products. This information is given for the convenience of users of this 
International Standard and does not constitute an endorsement by IEC of the products named. Equivalent products may be 
used if they can be shown to lead to the same results. „„ 



IS 13450 (Part 2/Sec 11) : 2007 
IEC 60601-2-11 : 1997 



SECTION EIGHT - ACCURACY OF OPERATING DATA 
AND PROTECTION AGAINST HAZARDOUS OUTPUT 



The clauses and subclauses of this section of the General Standard apply. 



SECTION NINE - ABNORMAL OPERATION AND FAULT CONDITIONS; 
ENVIRONMENTAL TESTS 



The clauses and subclauses of this section of the General Standard apply. 



SECTION TEN - CONSTRUCTIONAL REQUIREMENTS 
The clauses and subclauses of this section of the General Standard apply except as follows: 

57 Mains parts, components and layout 

57. 1 Isolation from the suppl y mains 

a) Isolation 

Amendment: 

Replace the text of the second dash by the following: 

- Means for isolation, except for those circuits that must remain connected for safety 
reasons, e.g. room lights and certain safety interlocks, shall be incorporated either in the 
equipment or externally in as many locations as may be considered necessary. Where such 
means are to be wholly or partly met by installation, their requirements shall be included in 
the technical description. 

Compliance is checked by inspection. Where such means are wholly or partly met by 
installation, the results of the inspection should be included in the site test report. 
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Figure 101 - Leakage radiation 
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Figure 102 - The 16 measurement points of the average leakage radiation 
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Figure 103 - Test plane orthogonal to the radiation beam axis 
at the normal treatment distance 
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Figure 104 - Location of test points for site test of item a) 2) of 29.3.2 
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Appendix/Annexes 

The appendices of the General Standard apply except as follows: 

Appendix L 
References - Publications mentioned in this standard 

Add the following to the list of IEC standards: 

IEC 60788: 1984, Medical radiology - Terminology 

IEC 61217: 1996, Radiotherapy equipment- Coordinates, movements and scales 
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Annex AA 

(informative) 

Index of terms 



IEC 60788 (1984) rm ■ 

IEC 60601-1 (1988), clause 2 NG. 

IEC 60601-2-11, clause 2 2. 

IEC 60976 A 



ABSORBED DOSE rm - 13-08 

ABSORBED DOSE RATE rm - 13-09 

ACCESSORY rm -83-06/ 

NG.2.1.3 

ACCOMPANYING DOCUMENTS rm - 82-01/ 

NG.2.1.4 

activity rm - 13-18 

BEAM APPLICATOR rm - 37-30 

BEAM LIMITING DEVICE rm - 37-28 

BEAM LIMITING SYSTEM rm - 37-27 

BEAM OFF 2.101 

BEAM ON 2.102 

buildup rm - 12-12 

CLASS I EQUIPMENT NG.2.2.4 

CONTINUOUS OPERATION WITH INTERMITTENT LOADING NG.2.10.3 

CONTROLLED AREA rm -63-05 

controlling timer (abbreviation: timer) 2.103 

DiSPLAY/(to) display rm - 84-01 

dose equivalent rm - 13-24 

EARTH LEAKAGE CURRENT NG.2.5.1 

electron rm- 11-18 

ENCLOSURE NG.2.1.6 

ENCLOSURE LEAKAGE CURRENT NG.2.5.2 

EQUIPMENT (MEDICAL ELECTRICAL EQUIPMENT) NG.2.2.15 

exposure rm- 13-14 

FIELD FLATTENING FILTER rm - 35-07 

FIELD SIZE 2.104 

filter rm-35-01 

FLAMMABLE ANAESTHETIC MIXTURE WITH AIR NG.2. 12.15 

FLAMMABLE ANAESTHETIC MIXTURE WITH OXYGEN OR NITROUS OXIDE NG.2.12.16 
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GAMMA BEAM THERAPY EQUIPMENT rm -24-01 + 

GAMMA RADIATION rm - 1 1 -01 - 

GANTRY 2.105 

GEOMETRICAL FIELD SIZE 2.106 

INSTRUCTIONS FOR USE rm - 82-02 

INTERLOCK, TO INTERLOCK rm - 83-05 

INTERRUPTION OF (IRRADIATION), TO INTERRUPT (IRRADIATION) 2.107 

IONIZING RADIATION rm - 11-02 

IRRADIATION FIELD SIZE rm - 37-11 

IRRADIATION, TO IRRADIATE rm - 12-09 

ISOCENTRE/ISOCENTRIC rm - 37-32 

LEAKAGE CURRENT NG.2.5.3 

LEAKAGE RADIATION rm - 11-15 

light field rm - 37-09 

MAINS PARTS NG.2.1.12 

manufacturer rm - 85-03- 

MEDICAL ELECTRICAL EQUIPMENT NG.2.2.15 

MODEL OR type reference (type number) NG.2.12.2 

MOVING beam radiotherapy rm - 42-41 

NORMAL TREATMENT DISTANCE 2.108 

normal USE rm - 82-04/ 

NG.2.10.8 

operator rm- 85-02 

PATIENT rm -62-03 

PATIENT AUXILIARY CURRENT NG. 2.5.4 

PATIENT SUPPORT rm - 30-02 

phantom rm - 54-01 

PREPARATORY STATE rm - 84-04 

PRIMARY/SECONDARY (TIMER) COMBINATION 2.109 

PRIMARY TIMER 2.110 

PROGRAMMABLE ELECTRONIC SYSTEM (PES) 2.111 

PROTECTIVE COVER NG.2.1.17 

PROTECTIVE EARTH CONDUCTOR NG.2.6.7 

PROTECTIVE EARTH TERMINAL NG.2.6.8 

PROTECTIVE SHIELDING rm -64-01 

QUALIFIED PERSON 2.112 

radiation rm - 11-01 

RADIATION BEAM rm - 37-05 

RADIATION BEAM AXIS rm -37-06 

RADIATION DETECTOR rm - 51-01 

RADIATION FIELD rm - 37-07 

RADIATION HEAD rm - 20-06 

RADIATION PROTECTION rm - 60-02 
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RADIATION SOURCE rm - 20-01 

RADIATION SOURCE TO SKIN DISTANCE rm -37-14 

RADIOACTIVITY rm - 12-13 

RADIOGRAPHIC FILM rm - 32-32 

RADIOLOGICAL rm - 40-02 

RADIOLOGICAL PROTECTION rm - 60-03 

radionuclide rm - 11-22 

radiotherapy rm - 40-05 

ready state rm - 84-05 

REDUNDANT (TIMER) COMBINATION 2.113 

RELATIVE SURFACE DOSE 2.114 

SEALED RADIOACTIVE SOURCE rm - 20-03 

SECONDARY TIMER 2.115 

SERIAL NUMBER NG.2.12.9 

shutter rm- 24-02 

SITE TEST 2.116 

source - skin distance (abbreviation for radiation source to skin distance) rm - 37-14 

source carrier rm - 24-03 

STATIONARY RADIOTHERAPY rm - 42-31 

STRAY RADIATION rm - 11-12 

SUPPLY MAINS NG.2.12.10 

SURFACE DOSE r m - 13-50 

teleradiotherapy rm -42-23 

TENTH-VALUE LAYER rm - 13-43 

TERMINATION OF IRRADIATION, TO TERMINATE IRRADIATION 2.117 

timer (abbreviation for controlling timer) 2.103 

TREATMENT 2.118 

TREATMENT CONTROL PANEL rm - 33-05 

TREATMENT FIELD 2.119 

TREATMENT ROOM rm - 20-23 

TREATMENT VOLUME rm - 37-21 

TYPE B EQUIPMENT NG.2.2.24 

TYPE TEST 2.120 

user rm- 85-01 

wedge filter rm - 35-10 

WEDGE FILTER ANGLE A2.32 

X-RADIATION rm - 11-01- 
ZERO APPLICATOR 2.121 

ZERO filter rm - 35-06 
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AMENDMENT NO. 1 

Page 13 

1.1 Scope 

bb) 

Add, after the existing text , the following new paragraph: 

This standard applies also to multi-source stereotactic radiotherapy equipment used to 
irradiate a single isocentre simultaneously with more than one sealed radioactive source. 
The sources may be stationary or moving. 
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Page 17 

2 Terminology and definitions 

Replace the existing text of definitions 2.101 and 2.102 by the following: 

2.101 
BEAM OFF 

condition in which the radiation sources are fully shielded, and are also in a position in 
which they can be secured 

2.102 

BEAM ON 

condition in which the radiation sources are fully exposed for radiotherapy 

Add, on page 19, the following new definitions: 

2.122 

HELMET 

three-dimensional multi-source isocentric beam limiting system (MIBLS) used in MSSR for 
treatment of a human head 

2.123 
REPOSITIONING 

movement and adjustment of the stereotactic frame with respect to the MIBLS to alter the 
intended treatment volume 

2.124 

REPOSITIONING POINT 

retracted position of the MIBLS where repositioning of the frame is possible 

2.125 

REPOSITIONING TIME 

added time the equipment needs to move from the beam on condition to the repositioning 
point, to achieve repositioning and to return from the repositioning point to the beam on 
condition 

2.126 

stereotaxis 

stereotactic 

method for locating points within the human body using an external, three-dimensional frame 

of reference 

2.127 

transition time 

time between when the shutter is opened and the MIBLS or source carrier is in the 

treatment position 

2.128 

transition radiation 

dose received during the transition time 
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Page 23 

5 Classification 

5.2 According to the degree of protection against electric shock: 

Replace the existing text by the following: 

Equipment within the scope of this standard shall be type b equipment except for MSSR, 
which shall be type b equipment or type bf equipment. 

Page 25 

6.3 Marking of controls and instruments 

aa) 

1 ) Add the following sentence: 

This applies in case of MSSR, with the exception of patient support and when needed for 
patient treatment. 

2) Add the following sentence: 

For MSSR: IEC 61217 shall be used where applicable. 

3) Add the following sentence: 

This requirement is not applicable for MSSR. 

4) Add the following sentence: 

This requirement is not applicable for MSSR. 

Page 27 

6.8.2 instructions for use 

aa) 

10) Add, on page 29, the following sentence: 

This requirement is not applicable for MSSR; 
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Page 29 

6.8.3 Technical description 

a) General 

aa) To assist the user's radiological protection adviser, the following data shall be 
provided: 

c) Add the following sentence: 

In case of MSSR the maximum absorbed dose rate for the maximum cross- 
section of the radiation beam at the isocentre or at the centre of the common 
volume defined by all the radiation beams for each radionuclide for which the 
requirements of this standard are met. 

d) Add the following sentence: 

This item is not applicable for MSSR. 

Add the following new item: 

h) Matrix measurement points for radiation levels for beam on and beam off 
conditions at the floor level and at 0,5, 1,0, 1,5 and 2,0 m above tire floor level in 
MSSR (see Figure 105). 

Page 37 

22.4 Replacement: 

a) Add the following note after the first paragraph: 

NOTE In case of mssr, operator action on two switches shall be required to move the patient support into the 
treatment position. However in the case when the treatment is completed or when a single fault condition 
occurs, no manual activation shall be needed and therefore no switch is used. 

Replace the second sentence of the second paragraph by the following new sentence: 

At least one set of switches shall be located so as to require the presence of the operator 
close to the patient, except for MSSR, to observe the moving parts of the equipment. 

Add the following new items: 

f) An interlock or mechanical provision shall be provided to prevent a patient being hit or 
trapped by the shutters in MSSR. 

g) Means shall be provided to release a patient mechanically if the patient support fails to 
move from the beam on condition in MSSR. 
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Page 43 
29.1.1.2 

Replace the first paragraph by the following: 

The duration of the transition from the beam off condition to the beam on condition together 
with the return movement shall not exceed 5 s or in the case of MSSR 60 s. 

Add the following note after the first paragraph: 

NOTE This timing in MSSR is based on the mechanical motion of the patient support system from the beam off 
to the beam on position when the shutters are open. This timing also includes the return of the patient from beam 
on to beam off position when the sources are in the protected state and the shutters are closed.. 

Add after the second paragraph the following new paragraphs: 

The following requirements refer to MSSR: 

If the duration of the transition from the beam off condition into the beam on condition 
exceeds 40 s, the patient shall be moved immediately to the beam off position. 

The absorbed dose given to a patient during the two transition times from beam off to beam 
on and from beam on to beam off shall be stated in mGy in the accompanying document 
under condition of maximum rated activity and with the BLD fully open. 

29.1.1.3 

c) Replace this item by the following: 

It shall be possible to operate this manual means in any clinical position of the radiation 
head, or any operational state in case of MSSR. 

Page 45 

29.1.2 beam off and beam on conditions 

Add the following new subclause: 

29.1.2.2 Display of beam off and beam on conditions for mssr 

Lights shall be provided on the treatment control panel when power is applied to indicate 
the following four states: 

a) beam off (green); 

b) beam on (yellow or orange); 

c) transition and repositioning states to be indicated by a flashing yellow; 

d) if the transition time or repositioning time exceeds the limits of 29.1.1.2 and 29.1.1 1j), 
red shall be indicated. 

The status of the equipment shall be indicated also by means other than the colour, e.g. by 
the shape, location or accompanying text. 

The switches used to control the displays shall be operated directly by the shutter and the 
MIBLS. 
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Type test - Grade A - Principle: design analysis to verify the direct operation of the switches 
by the shutter and the MIBLS. 

Site test - Grade B - Procedure: verify correct functioning of the indicator lights for the four 
states beam off, beam on and transition time or repositioning time exceeding the limits. 

29.1 .3.3 Measurement of time of irradiation 

e) Add the following sentence after the last paragraph: 

For MSSR replace "source carrier or the shutter" by "MIBLS". 

f) Add the following sentence after the last paragraph: 

For MSSR replace "Source carrier or the shutter" by "MIBLS". 

g) Add the following sentence after the last paragraph: 

For MSSR replace "source carrier or the shutter" by "MIBLS". 

h) Add the following new paragraphs after the second paragraph: 

For MSSR: 

The manufacturer shall state the time from beam on condition to repositioning point and from 
the repositioning point to the beam on condition and the fraction of the repositioning time 
for which the patient is exposed to the radiation sources. 

The manufacturer shall state the transition radiation and the absorbed dose received by 
the patient during the repositioning time. 

Page 59 

29.1.11 Unplanned termination of radiation 

d) Add the following text: 

for MSSR: MIBLS has not attained the beam on condition within 40 s after the initiation of an 

irradiation; 

e) Add the following text: 

for MSSR: MIBLS has not attained the beam off condition within 40 s after termination or 
interruption of irradiation; 

Add the following new item: 

j) for MSSR: the time from the beam on condition to the repositioning point and from the 
repositioning point to the beam on condition not to exceed more than 25 % the time 
stated by the manufacturer {see 29.1 .3.3 h). 
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Page 63 

29.2.1 Relative surface dose 

a) normal treatment distances not less than 30 cm: 
Add the following paragraphs: 

for MSSR: 

for 60 Co radiation at 0,5 mm depth 70 % of the absorbed dose at a depth of 5 mm for 

the largest field size available; 

for 137 Cs radiation at 0,5 mm depth 95 % of the absorbed dose at a depth of 2 mm for 

the largest irradiation field size available. 

Page 65 

29.3.1 Leakage radiation through beam limiting devices during irradiation 
29.3.1.1 

Add, after the first paragraph, the following new paragraph: 

For MSSR: adjustable or interchangeable beam limiting devices shall be provided. With the 
beam control mechanism set in the beam on position, for all irradiation field sizes the beam 
limiting devices shall attenuate the radiation such that the absorbed dose at the normal 
treatment distance anywhere in the area protected by the beam limiting device shall not 
exceed 2 % of the maximum absorbed dose at the depth of maximum absorbed dose. 

Page 67 

29.3.2 Leakage radiation outside the maximum radiation beam 

a) With the beam control mechanism in the beam on condition: 

Add, after the first numbered item, the following new paragraph: 

For MSSR replace "a 10 cm x 10 cm field " by "the largest available field". Diagrams shall be 
provided by the manufacturer in the accompanying document showing the leakage radiation 
for the beam off and beam on conditions at the floor level, 0,5, 1,0, 1,5 and 2 m above the 
floor level as specified in Figure 105. When the BLDs are plugged to prevent IRRADIATION from 
the radiation sources, the maximum leakage shall not exceed 0,2 % of the maximum 
absorbed dose rate. 

Page 71 

29.4.2 Stray radiation in the beam off condition 

Add, on page 72, after the last paragraph, the following new paragraph: 
For MSSR replace "radiation source" by "radiation sources". 
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Page 87 

Add, after Figure 104, the following new Figure 105: 
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Figure 105 - Matrix measurement points for beam off and BEAM ON conditions 
to be specified at the floor level, 0,5 m, 1,0 m, 1,5 m and 2 m above the floor 
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Page 91 

Index of terms 

Add the following new terms: 

HELMET 2.122 

REPOSITIONING 2.123 

REPOSITIONING POINT 2.124 

REPOSITIONING TIME 2.125 

STEREOTAXIS 2.126 

TRANSITION TIME 2.127 

TRANSITION RADIATION 2.128 
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